Evaluation of monolithic C18 HPLC columns for the fast analysis of pilocarpine hydrochloride in the presence of its degradation products.
Monolithic Performance C18 HPLC columns (Chromolith Performance RP-18e, Merck) were applied for the determination of pilocarpine hydrochloride in the presence of its degradation products isopilocarpine, pilocarpic acid and isopilocarpic acid. The method was validated using a set of six monolithic columns and compared to a conventional C18 column. The separation of pilocarpine from its degradation products was investigated on monolithic columns at different flow rates from 1 to 9 ml/min. Superior resolution was obtained using monolithic columns over the conventional C18 column at the same flow rate of 1 ml/min with a total run time of 9 min compared to 13.5 min for the conventional C18 column. Comparable resolution to that obtained in the C18 column (but with better peak symmetry) was obtained at a flow rate of 4 ml/min, although the total run time was reduced to 3.5 min. The precision for both retention time and peak area was investigated over a wide concentration range and found to be equal, or slightly better on Chromolith Performance compared to the conventional column. The overall RSDs% ranged from 0.5% to 1.16% for the conventional column, while for monolithic columns ranged from 0.38% to 0.87% at a flow rate of 1 ml/min and from 0.38% to 0.89% at a flow rate of 4 ml/min. Monolithic column to column reproducibility (n = 6) was measured. The RSDs% ranged from 0.34% to 0.68% for retention time and from 0.3% to 0.94% for peak areas. The detection and quantitation limits on monolithic columns at both flow rates (1 and 4 ml/min) were found to be 0.17 microg/ml and 0.5 microg/ml, compared to 0.31 microg/ml and 1 microg/ml on the conventional column. Monolithic silica rods have also shown the advantage of reducing the time to wash and to re-equilibrate the column. The method showed good linearity and recovery and was found to be suitable for the analysis of pilocarpine hydrochloride formulations.